I. Introduction
The passage of flatus or bowel movements after abdominal surgery is traditionally considered as the indication for commencing oral diet. The resolution of post-operative ileus defined by the passage of flatus usually occurs after 24 to 48 hours. Hence, patients were started on oral feeding only after the first postoperative day. If studies can prove the safety of early oral feeding after abdominal surgeries, it will help us to reduce the delay in commencing the oral feeding of these patients. Studies were undertaken to evaluate whether different abdominal surgeries could benefit from early oral feeding. Initially, the early oral feeding concept was well established for colorectal surgery. Recently, it has been applied to other abdominal surgeries such as vascular, fundoplication, nephrectomy, appendicectomy, gastric and gynaecological operations. Though we have evidence of safety and advantage of early oral feeding after abdominal surgeries, many surgeons have reservations about this method of early oral feeding due to the fear of the complications such as vomiting, distension, postoperative ileus and anastomotic leak. Appendicectomy is one of the most common surgeries performed by the surgeons worldwide. But, early feeding regimens are not practiced worldwide due to the fear of above stated. Primarily, we undertook a study to evaluate the safety of early oral feeding after open appendicectomy. The secondary purpose of this study was to study the duration of hospital stay in early feeding group in comparison with the traditional feeding group.
II. Aims And Objectives
 To evaluate the safety of early oral feeding after open appendicectomy by assessing the incidence of complications such as distension, pain, nausea, vomiting with early feeding in comparison with traditional late feeding.  To evaluate the duration of hospital stay in patients with early feeding in comparison with traditional late feeding.
III. Materials And Methods
This prospective non-blinded randomized, controlled study to evaluate the safety of early oral feeding after open appendicectomy was conducted on 60 patients between January 2012 and June 2013 on patients who underwent open appendicectomy at Meenakshi Medical College Hospital, Kanchipuram. They were divided into two groups: Group A of 30 patients who were started on early feeding and Group B of 30 patients who underwent traditional feeding.
To ensure randomness and eliminate selection bias, cases were selected in a random manner and allotted to either the early feeding or the traditional feeding groups. Epidemiological data of the patients like age, sex, and investigative modalities such as ultrasonographic findings were noted to ensure randomness of the probable confounding factors before statistical analysis.
Inclusion Criteria
1. All patients with right iliac fossa pain suggestive of appendicitis clinically, complemented by ultrasonography and laboratory investigations. 
IV. Methods
Patients with right iliac fossa pain who consented for the study were enrolled. A detailed history of each patient was recorded. A thorough clinical examination and pre-operative work up was done including laboratory investigations and ultrasonogram. All patients included in the study were treated surgically. Open appendicectomy was done under spinal anaesthesia.
Method of open appendicectomy:
Under spinal anaesthesia, for all patients, a standard Grid-iron or Lanz incision was made at the McBurney's point. The peritoneum was reached after muscle splitting. Peritoneum was incised and caecum is identified. The appendix was delivered into the wound. The mesoappendix was clamped and ligated. The base of the appendix was ligated and excised. After ensuring hemostasis, wound was closed in layers. If during either of these procedures, other pathologies such as adhesions, cysts, pelvic inflammatory disease etc., were detected or patients, who had appendicular abscess, mass, perforation or required drainage, were excluded from the study.
Post-operative orders:
Patients in the early feeding group were offered a liquid diet in the ward after the effect of spinal anaesthesia wore off. The liquids were given as and when demanded by the patient. If they were able to tolerate fluid in the first 12 hours, they were started on soft solid diet. Patients in the traditional late feeding group were offered an oral diet after the passage of flatus or bowel sounds.
The patients in both the groups with normal postoperative course were discharged at a time they felt comfortable to return home. The discharge period was thus decided by the patient as per their comfort and not by the attending doctor.They were advised to be reviewed in a week and then after a month unless there were any complications. Sutures will be removed after 8 days.
On each review a repeat analysis of the post-operative pain and incidence of complications were done. All patients of either group while in hospital underwent the following post-operative assessments. The assessments were done in the following manner: 1) Pain score:
Visual Analog Scale (Vas): Visual Analogue Scale used was Wong-Baker Faces Pain Rating Scale. It consists of a line of 10 cm long scale with series of faces ranging from a happy face at 0 --"No hurt" to a crying face at 10 --"Hurts worst". The patient must choose the face that best describes how they are feeling. On Day-1 -pain was measured after 3 hours of the surgery On Day-2 -pain was measured in the morning during the postoperative rounds, ensuring that the measurement of pain was not within 6 hours of the analgesic administration as the effect of the analgesic administered would bias the study. Repeat analysis of the score was done on the day of review after a week and after a month.
2) Analgesic use:
The analgesics were administered postoperatively in both the groups only on demand by the patient and hence the number of days of analgesics used was noted. Each time the patient demanded the analgesics for pain alleviation, 50 milligrams of Diclofenac Sodium was administered intra-muscularly and noted. It was ensured that the maximum dose of 300 mg per day was not exceeded. The average number of days of analgesic requirement of a group during the hospital stay was calculated.
3) Duration of hospital stay:
This is calculated by the difference in number of days between the date of surgery and the date of discharge at request by the patient when they felt comfortable to return to home.
4) Vomiting:
If vomiting occurred, the time of occurrence, number of times, the content of vomitus was all noted down. Feeding was stopped and the patient treated with anti-emetics.
5) Distension:
If distension occurred, the bi-daily abdominal girth chart was maintained and the oral intake was stopped if the patient was on oral diet and the patient monitored closely till distension subsided.
6) Wound complications:
The post-operative wound complications such as hematoma, seroma or wound infection was observed on day 1, 2, 3, after a week and after a month, unless there were any complications. The patient who returned home earlier, were advised to closely monitor their wounds for any discharge or hematoma. Patients were discharged at request when they felt comfortable to return home. They were advised to be reviewed in a week and then after a month unless there were any complications. On each review, a repeat analysis of the postoperative pain and the incidence of complications were done.
V. Observations
Distribution of sex Out of 60 patients, 35 patients were males (58%) and 25 patients were females (42%).Out of 30 patients in early feeding group, 19 patients were males and 11patients were females. The male to female ratio was 1.72:1. Out of 30 patients in traditional feeding group, 16 patients were males and 14 patients were females. The male to female ratio was 1.14:1 (Table 1 ). There was no significant difference between the 2 groups with respect to sex distribution (P= 0.432). Distribution by Age Out of 60 patients, the mean age group was found to be 28.53 years with the commonest age group being between 23-27 years ( Table 1) .
Distribution of Age with Feeding
In the early feeding group, the mean age is 26.27 years (Table 1 ) with the commonest age group being 23 to 27 years. In the traditional feeding group, the mean age is 30.8 years with the commonest age group being 28 to 32 years. There was no significant difference in the age distribution in between the two groups (p=0.537).
Distribution with Ultrasonographic Findings
Out of 60 patients, 38 patients were found to have acute appendicitis, 13 patients were found to have sub-acute appendicitis and 9 patients were having chronic appendicitis ( 
Distribution of Ultrasonographic Findings with Feeding
In the ultrasonographic findings of the early feeding group, 20 patients were found to have acute appendicitis, 5 patients were found to have sub-acute appendicitis and 5 patients were found to have chronic appendicitis (Table 2 ). In the ultrasonographic findings of the traditional feeding group, 18 patients were found to have acute appendicitis, 8 patients were found to have sub-acute appendicitis and 4 patients were found to have chronic appendicitis. There was no significant difference in the ultrasound findings between the 2 groups (p= 0.571).
Type of Surgery
Out of 60 patients, 37 (62%) patients underwent emergency appendicectomy and 23 (38%) patients underwent elective appendicectomy.
Type of Surgery with Feeding
In the early feeding group, appendicectomy was elective in 11 patients and emergency in 19 patients. In the traditional feeding, group appendicectomy was elective in 12 patients and emergency in 18 patients. There was no significant difference in the type of surgery whether elective or emergency (p= 0.791) ( Table 3 and Graph 1). Table 4 : Post-operative assessment between early and traditional feeding group
Distribution of Visual Analogue Scale with Feeding
In the early feeding group, the mean score on day 1 was 7.5 and on day 2 was 6 (mean score for day1, 2 was 6.75). The mean score after 1 week was 0.07 and in the follow up month was found to be 0. In the traditional group, the mean score on day 1 was 7.5 and on day 2 was 6(mean score for day1, 2 was 6.75). The mean score after 1 week was 0.07 and in the follow up month was found to be 0. p value after day1, day2, 1 week and 1 month was found to be insignificant (Table 4) .
Period of Analgesic Use
Out of 60 patients, 9 patients received analgesics for 1 day; 34 patients received analgesics for 2 days; 12 patients received analgesics for 3days and 5 patients received analgesics for 4 days.
Period of Analgesic Use with Feeding
In the early feeding group, 6 patients received analgesics for 1 day; 18 patients received analgesics for 2 days; 5 patients received analgesics for 3days and 1 patient received analgesics for 4 days. In the traditional feeding group, 3 patients received analgesics for 1 day; 16 patients received analgesics for 2 days; 7 patients received analgesics for 3days and 4 patients received analgesics for 4 days (Table 4) . There is no difference in the number of days of analgesics required in the two groups (p= 0.355).
Post-Operative Complication of Vomiting with Feeding
Vomiting occurred in 2 patients in the early feeding group (30 patients) and in patients in the traditional feeding group (30 patients 
Post-Operative Complications of Infection with Feeding
Wound infection occurred in 1 patient in the early feeding group (30 patients) and in 1 patient in the traditional feeding group (30 patients). (P=0.650).
Duration of Post-Operative Stay in Hospital
In the early feeding group the average number of days of hospital stay was 2.75 days and in the traditional group it was 4.75 days. pvalue is significant. (P=0.000). In the early feeding group the average number of days of hospital stay was less compared to the traditional group (Table4 & Graph 2).
Graph 2: Postoperative stay in the hospital

VI. Discussion
Traditional care, in which post-operative oral feeding is gradually introduced following the resumption of bowel sounds and the passage of flatus or stools, is based mainly on the apprehension that early oral feeding can cause vomiting and distension, increase anastomotic leakage and prolong paralytic ileus. However, a body of evidence is growing that these apprehensions are without basis and that early oral feeding is not only safe but also offers significant benefits to a patient. Initially, the early oral feeding concept was well established for colorectal surgery. Recently it has been applied to other abdominal surgery, such as vascular, fundoplication, nephrectomy, appendectomy and gynaecological operations.
Current studies indicate that early oral feeding shortens the hospital stay without increasing the morbidity. Although there have been a number of reports on early discharge after open appendectomy in many recent studies, the average post-operative hospital stay after open appendicectomy is reported longer than 48 hours and ranges from 3 to 6 days. Nevertheless, there are very few non-random studies on application of early oral feeding protocols to patients after open appendicectomy. Therefore, we undertook this open, random trial with the primary goal to assess the safety of early feeding in terms of immediate complications. The secondary goal of this study was to record the difference between the duration of hospital stay between the two groups.
In 1995, Seenu and Goel et al showed that early oral feeding after elective colorectal surgery is safe and can be tolerated by most patients.In 1997, Schilder et al showed bowel activity before flatus has passed which illustrates that patients tolerate fluid secretions of 1 -2 L from stomach and pancreas immediately after surgery. In 1998, studies conducted by Bufo et al, Schilder et al, and Reissman et al also have shown tolerance to clear liquids on postoperative day 1 after G.I. surgeries.
In 2001, a meta-analysis conducted by Stephen J Lewis et alon early enteral feeding versus -nil by mouth after gastrointestinal surgery: systematic review and meta-analysis of controlled trials, it was found that early feeding reduced the risk of any type of infection (relative risk 0.72, 95% confidence interval 0.54 to 0.98, P=0.036) and the mean length of stay in hospital (number of days reduced by 0.84, 0.36 to 1.33, P=0.001). Risk reductions were also seen for anastomotic dehiscence (0.53, 0.26 to 1.08, P=0.080), wound infection, pneumonia, intra-abdominal abscess, and mortality, but these failed to reach significance (P>0.10). They 
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concluded that there is no clear advantage in keeping patients nil by mouth after gastrointestinal resection and also early feeding patients may benefit from early discharge as well.
In 2001, Marik and Zaloga et al conducted a meta-analysis of prospective, randomized studies comparing early versus late enteral feeding in which they demonstrated the benefits of early nutrition.
In August 2003, Fanaie et al of Baqiyatallah University of medical sciences, Tehran, Iran did a study on the safety of early oral feeding after gastrointestinal anastomosis. They selected 110 patients of which 55 patients were allotted to the early feeding group and 55 patients were allotted to the traditional feeding group. There were no significant demographic differences between the two groups including age, sex, medical and surgical history. Indications for anastomosis were approximately similar between the two groups with biliary tract anastomosis common in the early feeding group ( 8 vs. 7, p>0 .05 ) and small intestinal anastomosis was common in traditional feeding (11 vs. 9 , p > 0.05) and there was no significant difference in the incidence of postoperative complications and pain in between the two groups. Thereby concluding that early enteral feeding in gastro-intestinal anastomosis seemed to be safe, well-tolerated and not associated with increased postoperative gastro-intestinal complications including ileus and post-operative complications such as wound dehiscence, infection, leakage, anastomosis and mortality.
In 2003 In 2004, Suehiro et al showed that early oral feeding after gastrectomy is safe and the incidence of complications including anastomotic leak and wound infection occurred equally in both groups.
In February 2008, Jerzy kuzma et al of Modilon General Hospital and Faculty of Health Science, Divine Word University, Papua New Guinea did a study on the safety of early oral feeding after open appendicectomy. They selected 62 patients of which 32 patients were allotted to the early feeding group and 30 patients were allotted to the traditional feeding group. Both groups were randomized and there is no significant difference between them in terms of age, sex distribution, lab findings and type of anaesthesia. They found out that there was no significant difference between the two groups in terms of postoperative pain scale, analgesic requirement and complications such as vomiting, abdominal distension, appendiceal stump leak, hematoma and wound infection, but there was significant reduction in the duration of hospital stay in the early feeding group in comparison to the traditional feeding group.
In October 2013, Klappenbach et al conducted a randomized controlled trial on early oral feeding versus traditional postoperative care after abdominal emergency surgery and concluded that early oral feeding was associated with more vomiting which could be treated easily and without patient discomfort and that early oral feeding was safe after abdominal emergency surgery.
In our study between September 2011 to September 2013, 60 patients with right iliac fossa pain and diagnosed as appendicitis were enrolled. 30 patients were started on early oral feeding and the remaining 30 patients were fed traditionally after restoration of bowel functions. This was comparable with the study of Jerzy kuzma et al in which out of the total 62 patients enrolled, 32 patients were started on early feeding and 30 on traditional feeding and also with the study of Fanaie et al in which out of the total 110 patients enrolled, 55 patients were started on early feeding and 55 on traditional feeding. The randomness in our study was achieved by alternate allotment of each patient into either group, whereas Jerzy kuzma et al achieved it by picking lots.
VII. Conclusion
 Early oral feeding is as safe as traditional feeding.  There is no significant difference in the post-operative pain, number of days of analgesic requirement, amount of analgesics required between the early feeding and the traditional feeding group.  There is no significant difference in the post-operative complications such as vomiting, abdominal distension and wound infection between the early feeding group and the traditional feeding group.  The postoperative hospital stay was less in the early feeding group when compared to the traditional feeding group.  Early oral feeding is as safe as traditional feeding and has an advantage of lesser hospital stay.
VIII. Summary
The study was conducted on 60 patients who underwent open appendicectomy in Meenakshi Medical College from September 2011 to September 2013.
The aim of the study was to evaluate the safety of early oral feeding after open appendicectomy in comparison with traditional late feeding group and also to evaluate the duration of hospitalisation of patients with early feeding in comparison with traditional late feeding.
The study was conducted by starting early oral feeds on 30 patients and 30 patients were fed traditionally after restoration of bowel functions after satisfying the inclusion and exclusion criteria.
In this study, appendicitis was more common among the male population with mean age group being between 23-27 years. The most common ultrasound finding was acute appendicitis and the patients were subjected to emergency open appendicectomy.
Post-operatively, there was no significant differentiation in the pain scale or analgesic use or postoperative complications like vomiting, distension or infection. As a consequence, the stay in the hospital was reduced for patients in the early feeding groups.
To summarize, early oral feeding implemented after open appendicectomy is safe because it has not increased the morbidity as compared to the traditional feeding group. Hence, early oral feeding can be commenced after open appendicectomy to benefit the patient both psychologically and financially.
